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LSi©iSJ6«l'ffcftfl5<Z)l^J:K: J: »; , -5 s -f x^^ffi03ic%^<fc »; fcAHSffifc^ 
n -fe y 1f*iS*tBfcMPLSl<z>£*# nf|g fc&oTlfc. 
^rtr, -r-f X?^gl03lC* y h?-*104I/F&^tt1f-Al()2}ett-e&< * 

_t£-&s*y h •? - ? lomffiT 4 x?mmio3t>mmztix^z>o 

CMU(Carnegie Mellon University) ©Garth A. Gibson £#Ji^bT V\£NASD(N 
etffork-Attached ecure Disks) 36-5 „ 

ACM International Conference on Measurement and Modeling of Computer S 
ystems(Sigmetrics '97), Seattle, Washington, June 15-18, 1997; lC33frt£> r 
File Server Scaling with Network-Attached Secure Disksj IC#IA*„ 

&T=.t4 X^^gl03^-9--Al02(Z)ff oT^5^ai:^7n- Kbif-Al02 

(D^m*mnhi/*7-i»?s)\,-zfv b^±vj:oL^z>>( 

4 X*^gl03#H^£*lTd3*J, CMUCDErik Riedel, Garth GibsonP, #{|^ L 
TV^ Active Disks#$>5<, 
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Active DisksfcfcThe conference paper "Active Storage For Large-Seal e Dat 
a Mining and Multimedia, " Proc. of the 24th International Conference on 
Very large Databases (VLDB '98). New York, New York, August 24-27, 
1998.1C#L-V>„ 
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J^T*teUnix©RPC(Remote Procedure Call)***; o £ %T&^MWtX~iZ&Z>f>\ 
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xmrnwe a -9— ^ 1 02 & m^is w t v ^ s *mmm -em^ 

O2<Z>@&0)ffitg &Sofe^7>f7> M01, 7 s ^^^Sl03T*%HmRTIg"e^>S 
-9— Al02liyDy^AS:||fT-r<5CPU105S:t;*). C P U105ttftglSAXl06 

fc*^y W»»io9&^lt*^ y iii^g8K34xs. 
* =e y lincttc p u io5t*ji*t£ 4x6 ^ a, fttmffBSftc&Sfc-T 5 - * 

±Kl«tB112#IM*S4lTV*5. 

AMB112, A113, «ll§W#127t«^^^tt5 ; ^X^^Sl07C^ 

S4lTfeU, i^HtCjSDTC PU105#ftg|SA;U06lCg^$4x£:7V X^«f»» 
I08tcf|^ £ ffi -r ? ^S107^ e> * *J ffl u -r & „ 

«itgfii#i27tt##n 1 i2«c bb -r s mfra & #i#*r & . 

•t^f- # \%* ^ y ±\zi&m-t2>o 
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t'A X * ^gl03W:&g £f? 5 CPU115 CPU115T*^f-r-&^'D 9 
^A, -7U ^^^_tT^M-r-g>7=- # fcfc K^-f >H/FMOT5117tf C PU©it^;&C 

* ^ y MMii9tep*ggB/i;ui6S::fr u-r c p unstisaKU c p uns^ e> * 

=z y 120^\© r * -fe ;* ic^r-f- £ 7 * "fe &ff ? . 

«5HU^M24, fMBflftKl26tfttaA<**l&. 
*ffifl*«i26tt, *IBi22K:B8-rsfll*i:, $Sfgi22©7*-fe;*®H5:fS!lRB-t3 

F9>f yil8ttCPUH5i:WaJA^ll6S:^LTSg«5^-« K9>f >H/F0JM$ll 

K^-r ^ii8fc^>y«ty -rs-?--* fctc punsofi^-e K^>f ^i/Fia»a5ii7 

IC J: oT^ y _fcl20ICt6tt"r -5 o 

Kt7-^104»CPU115©Jg^"e^-/ N?-£fflTOl21T*W£;tx£o 

*>yh9-^ io4Mfi-e-s> u m y £ -5 s - # ^ y i2o_hici&^ $ tie . 

[0 0 18] 

m 2 tc#25iMK:«*-9— ^io2© zfu y^&mmo—nmmzjF-t. 
* 1/ - -r >f > *~ i/ x ^ A201 _fc izmm v - a i 13 £ m§ -r & . 
m u mm-v- mi3\z&mit a^iz?* mnwomm y * h 204^ ^mmi 

77jj]/i/7sT2*202\tTjx?mmio7izi&m-rz>v :: -*<omw:. =L-^mm 
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-f**^«303, aig©A-^H>##305, «ifg©^:#S 2:^-^^X306, tl 
fg<Z>Hff l/^;i/307, mtfc^fi B#<Z> 7^tX77>f;i/?:St7^-fe X*f^0~n-1 
308^#^$tlS„ 

T ^ -feX*f^0~n-l 308 "7 7 -Y ;i/i/X^ A202*^Si"<5 7 T >f ;i/ fc^t L, 

±mmmmmi*m*m izmm<D&mm ic n - if tc ^ y $ . 

T^irX*f^308«aig«)llfT^p^%ZL-ifJCj;U^origT*^So 
[0 0 2 0] 

x?^gi03TH£;*-^i/-^>f >ys/;*^A40i(Z) -^fflfflzfu V^u 

402£jg^ K^-f :7~118S:M$J-r£o 

F^-T yil8{Cli, "9— /11 02fr*> 32l^4xfcHlg404^^ £*lT;fc y^tCjS 
D X * ^ U 120_tlCg^j& fr„ 

tf-^ i/-^^ yvi/T, 9- A4out ic &$sig v # - 123#H^£ n<2> . 

«£fg V * - 2? -V 123ti^|fj*©«« 122© X >T^-y>^5:f?5 >r ^ :x 

- ^ 125#$> »J , flfg •XTV*.-*? 125lZmft 3r^-~ 403T^mtg 122 & ^JSt" 6 „ 

*nmw t? i k:«» o t v > s ate 122*^* % « ^ je& # % < . «5fcna 

&2. 3. 4^^jaa^<g<^So 

HfT^-5«l|gl22li^^3.-403tCO^^tl, ^-^feJlS&©«ifgl22kj:y 7. 
#fgfif#g00, 01, 02, 03, 04 126te^tgl22©^fit#T*&»J, mtSfif 38126 
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mm^^-vwzix^j 7.>;mmo3<DisM%k. K^-r^ns^^^^u i2o_h 

*"fft^tC#|gV*-^^123li^T^r^-403. «ifgfMl26, Ti'tXii 
U * hl24<Z>M^&M|-r<& (501) . 

mffi7t?u- ^(Dii^izitmm^ -y u- F&m (507) zmnv. wtm^mrm^. 
©m-&(504){ctt^iigi^^s(506) &n e>„ 
* _hfB 2 m&&sft<z>m&&mmm&m v tists (505) „ 

[0 0 2 2] 

0 6 ittmmmK&ZTj *?mmo3iz&ttz>mmi22<D*gmffim<D-'mMM 

H6(Z)^|g'»#126«aig'»#127$:5ciC-9-~Al02-e#^b, afgCDJ^fM* 

£ t \z? 4 x * ^Ki03ic attf 3 *i £ o 

^!gff#126tt^fg(D^#-^T*&£ID601, ^602, K^-f >^118JL<Z>a!gfe 
^m§:^i-JK>r >^603, ^fgl22©;*:££ £^"9-^X604, 
fe^-THfTl' ^1/605. ^tgl22©A-^3>£^i-A-^3 >606. Htf^rn 
-403{C^Lfcfc^r^©aig$:#ib^-rfe«)©rjJcdf>r >^607 (0T?Ji. 04© 

1240>^#t &^-r*K-f >#608, U X Ntf)* ^^-9-^X609. y*h*©g 

1^610$: 

[0 0 2 3] 

0 7 l«!!Jg$lK:^£ T * -feXfgffl U ^ h 124(Z>-g|MI fcavr. 
07©T^iTX®Hy X M24te^|gff#127&5t;tC-»J— /n02T?ffr&3*U ^ 

fg <DMfim& £ t % ic ^ >r ^ ? ^si03tci£tf $ *i 5 . 

ft^WJCtt, atgff#127<Z>T *iZ*2tl&308$:%£lC, 7 7 -f A202 
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i7 Kux£^5fcm70l, &^-9--f X702. ^-^©MttSr^-rJS^o 

[0 0 24] 

<mmmm> 

^-rmwz^^^ry biomwiifev-Aii3izMuxm&mm<Dm&zfto (8 

01)„ 

Mm**- /tll3l±H#S:^mL(802). M*&»*rU rL-lf ©ffeRS^fc^ y 
£-;bi*<5(803) o 

#fg£j£M«rtg-e&*ui. ^3^rfg-e&5g£*^-f r> hioncjiftii-£(8o 
*^>r r> Moitt^igjnm^rigT^si:^#f si:(805), *-r«tjic^ig{c 

H-T 5 £ if - ^ 102IC^M-T 5 (806) 0 

if- 7tl02tt«#$:^tt^§(807) o 3©^gteafgifWtll3±<£^fgfit#127 

fe^-r & izmm t & . 

mtg-9--/tii3li* r > h 101 &SW«to fcff#fr stJh(Z>«ltg 
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[0 0 2 5] 

#ig^i27©^^tt, mmftrj xvmmio3. mmozm. imx, mnu 

ff^g £ ^ ttJfc o - A 1 138: * ^ >f T > M01 ^ ^ W 5l o fcfiHS IC^M 

7 7>f ;WC^S^£ 5^:** ^«103Jt©%3i 7 Kl^x. J &tfJRtt£-7 7'-f 

ID60U £*fc602, H^l/^;i/605. yt-SJs >606l«fg1f--- A113tf>^|g<ff?gl 
27©ffi&MW tK>T>#603, 1*--*f X604fcmaig*~te*ft£ftT VnS^ X 

io3±(D^sr Ki^x&y, 77>f ;i/i/^.^A202^e>iR#t-'5c 

7^tX®HUXhf#ti77t7,iH'J X M24tc»-r£ff$8£MS-r&o 
3K>f > # 608&T 9 ± *lfem V*h 124lC*f "T Sfettfflg £^ -T >K^f > # 608, 

[0 0 2 6] 

>^i/^fAt77^;i/i/7>fAlC^^t)tfeiei77 

>r /u©5=- ^o©fili:f- #n-i©&gtc@eg£ftT usas-f&j^UT 

0 <D <fc -5 tc - o © 7 t >f ;i/ # ®r f b (IS ft Ml ft K. @2S $ ft T v * § ) 3 ft T v % & m 
««904£y*iz;*««905-ey ;* htf*icfit#g906, flWR907T?fgj£-r*#SSfc, H 

1 0 (DZLOlZfj ;*?^fil03<D$OT^-#0 1001 ^to l Jr-^n-l 1002(Z> 
^^•fcr^i2X^1003T?y X hlCflNRl004«:£j£*r*#Ss#&6. 
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H|g-»J--^ll3liW#?:^^5tofcCDt»lc. #r7-f 7> M0llc*fU 
*HL(809). *^-f T> Mom«ifgfi|#^M£^ttl&»;(8lO). 3cv*T*«tB&if- 
- Al02lC^^-rs (811)„ 

X * |&Sl03lC«ffi LAMB* - A113±©«tB U X h Mil* « (813) . 

*w*102tt«ffi««126£7****KHy;* K «IBS:^t)*, 3tf)-£r 
fc>l£fcfi?3g£ 9 ^>f T > h 101** e>*t)g£ Jlfc-rW * ^^fil03^^-T £ (814) 

o 

5 s -f X^^gl03tt3©«#$:#tg-9— All3fr£>^ttJft<5£(815K U * 
h L/ (816). SUSiKFT ^113^j3l#-r * (817). 

AllStt, *g*S:SW-3ty (818). *^>f r> M011C** OT=bH«K: 
|g*&3aHeL(819), ^7>f7> M01l£r*l£^#i-£(820) o 
[0 0 2 8] 

SI 1 £ ffiv *^-f7> MOliBttf^feSMIIlCjgVr. 

S30ic*^>f 7> M01J±^^>f T> MOlSfftf^-rs^L— if3^«IB©»ffS* 
/^UStC^fUTM-rsdlOl). 

A113#* (1102), (C&£«u S« 

Sfc-r-f *?^fiio3. fliiBcD^^ /I- s? a >. -9--rx. H^fl/^;i/> 7^-fe* 

»*^&«IB-9— AllSKLSte-r 5(1103). 
flHMfcfx v\»T-r<5 (1110). 

jew t* & n \zmm % % w s . 

5£««£(iio4, no5)&jw«fL, «iB^affi-b— Aii3±izM^m^izitmm 

Zmm-t 5 (1106—1109). Aii3±ici-"eic*>-5#^-ictt^'fg-&i s tc-^ 
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mmzwtffev- aii3«^ ^>f r > h ioi^e>*iig<z>^f (i20i) o 

HCS£#(1203)U ^15:^ x^-tf^LTV^tfx^-fg^Sr^^T 
> MOHCjifcJU i7-TOl&Iffl^l5:^§(1221)„ 
IC^fgfif #127 $tmt Z> (1204, 1205) . 

T> M01^£^fI-3-£(1207~1210) o 

«ifgtf feS^lCtt^ X ^^«tC*Tf -5^|g^«^(1211~1220) fc^f 

[0 0 3 0] 
£1207, 1208) „ 

iESlC^bfc^lCtt^Mbfc©?:^ v-f T> M01{C^*.(1210h 
#2B£ L fc^H-lc ttn: =y - 5: L&a 5 (1221) . 

«CJC«IB€:5=-f **««107lcfc»-rs. 

- A102±<D 7 T >f ft i/ X t- A202 £ M V £ . 
3©H©7 7 -f ;i/£ttflMB1J— A113*^>X^A-hT*— SIC&£ £ «fc e» IC&«> 

So 

• ll!lBfc»fffi)&*£v^«tt«:ffr*U S&JC^9>fT>hl01^e>3SIMS*i 

1 4 miE# 2000-3028592 



tftjf. 1 1—179620 



[0 03 1] 

r£tC7=w x * ^fiio3©«iig - i23{cM-r &«ft|gi£f§ico ^xmm-t z> 

(1211—1220), 
*"f\ -5 s Y X?^fil03lCi£M$r#^gg^S(1211)o 

©EICtV X*^fil03lC^#^*(Z)^tt^^rS^£?^>f T> MOHC^I 
(1220). 

mm^mm (om^izi^^>( ^^mmio3izM^ ^mmmm^mi:n^ 0 

£ -f SfcHCf 1 >f X * ^ei03^atga)^MM* L (1212) -T -5 o 

#lg1?--All3^e>^-<^^^fil03^mig##126i:aiB©^$:ffe> 
. «IBfll*126ttT * ± *f§H V X b 124©fif £g Z&W? Z> . 

«IB^©S#S:»ff UU212), #lC^fgfMl26©^#£#fMl214) 

^fgfif$gl26 tt % - A 1 13# 5 s -f X * ^* 103©atg V * - 2? * 123^j3Hg 

■r&(1214). 

IESK:flMBfll«l26#j3Hi;* i: £ «:£|fgtf>S2l{s (1217) feUff t Z> . 
*fBflNR126© #:n ^ - ^ o SX7-5:^7>f7>h lOHCfg^ 

L^.a$:^^S(1216, 1221). 

wtffimmi26*jEmzmmisf^ mm^-Aimtmm^^-^^i23izM^ 

X*^gl03&g£SLfc<Z>*>, #^>f 7>M01K^M&giES^T£ji*ll 

ts ti © atfs ^ ic x - £ v t=. m& \z » 3 <o m - * 1 1 s± <d m m n m 
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rnmvzmmv- /^ii3 & ^mm-** - v^i2z^mm^mo)m^mm^t^^> d 

301) o 

rtimzmftiLjiimzmx-z (1302. mi). 

M&bJ[^M£i^W-g>(1302, 1303) o 

mz. mffi^*-¥vi23&Wiifcv-mi3frbmmmmi26it)mmzftT< z> 

©£$#0(1304),, 

#|gV^-^>123tt^|g##1267b^#$tlT^fce> (1305), £ "T^lC^Hg 
£ tlfciltgff #126 £ >f * ^fil03_h©aig V * - 2? -V 1230)afgff £8126 

(1306) 0 

K^>f yil8lC#^iitf(1307) o 

, »IBiE«M©©&«IB'i?— /^H3K:aftiU(i308, i309)4fcfticfRtg&tttBy 

^h405Kie»O(1310)fta«:»^.6. 
[0 0 3 3] 

<tttB3&f?> 

^gl03$:ai8-9--A113Jca^I-rS (1401) o 

fMB-9— A113tt# ^>f T> M01**e>©5l#€:SW«t*i:(1402), M^ft^S: 
#*rU 3^Ufc:i-1ftSIK©^te«fcW*(l403), HfT«fttT?*<5 
^ff rTIB tWS (1404) . 
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# 5: flMBii— /tl 13^^^-5(1406) 0 3 t«tS77>f 

atgu- - a*ii3^n"^ * -^5:gf u (1407). m&miztt b e> *IT V* 

<5$SfSfif$8l26£|ifgy * h204^e>^*; liSU -f-f **^gl03(D«ifg-T*-;^ 

•y 123^^^- &mmmmi26 nr? -t? *mm msr^^ & (i408) „ 
mmv - nuz\%mm<omn m& t n tc#j&u r=. mm zmm v * - * 123^ 

£(1409) o 
^Itgif- All3lCM^I-r<5 (1411) 0 

mzmm-?*--vvi23iz%;vtt»f=.i®m*:mft LU413K aig^iEsic^T 

Lfc££CkJ:, ^T^aig©H^f^$r^lg-y--/tll3^ii^lL(1414). 
-/ni3&iMjfi$3I&^#(1415), fi¥#fL£:©*>*^-f 7> MOllC^f LT^Til^l 
fgtf>H*T *£m£it£ni-£ (1416) „ 

*^>f T> MOlH:»ri:«ffi©Hff«*&SWJR»; (1417), :i-ifK:;!iST£ 

[0 0 3 4] 

*^>f r> hioiorL— tfj^fesiMB&iifT-rsfcSKitt, Jfttjcinti*- ^i 

l3JC«IB|gff (1501). 

o 

affiS^i-S-^-f **^gl03i:Lfc2>*. V--Al02±<Dyr^ 

io2±© 7 t >f ;i/ s/ a <z> 7 t >f ;v u r =bH56«rtgT & 5 . 

*9>fT>Mom, «tB<Z>^ff3££S:3MfUfcft, A 113#S>««© 
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;L£(1512) 0 

^-j&m&ft^tim* ^7^-5(1506. 1512)„ 

*IBS:^fT nrig^^lC^lcatgH^JC^^A^^ - # (150 
7). 

r?^*-#©^#Jjg*£^tfIfc»J (1508). ^-(D 

asm, ^-mr&m&i*^ -mm* ft^3.--*fiz3i^ 
l e & mm vmm * my -t z> (1512) „ 

4Mfe»*.<5(1513) 0 
[0 0 3 5] 

601) o 

mm-v-- rfimzmm v*b 204** m&mm *$im? z> . 

*«fBl03K«te#*T?*eV*»-&lcra:(1602), ? ^-f T> MOncfcS«itg£^fg 
1f->rtll3MfiT**ifg^*-^123C#L«ifg &«ifg AUSJCSMg-r §(1603 

)c 
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mm&rj xtmniosizmmzftT^ztgiztemmv* h204^s>^ifg<z> 

atgffSgl26£J&»jmU M^fgtC^LTM^icrL-lf^lg^lgtfr^ftPS** 
££^§1^(1606), mtg^ll^m^Mv^-a-tCttll^m©^^©?:^^^ T 
> MOHCex.*Q-S$:^^.-5(1607, 1608) o 

07, 1609) 0 

[0 0 3 6] 

mz^ ? ^ j r > biQifr^Mffimftmz&mte/^ * - * z&v'&v d6io) 
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